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Afligndmgiiia i« t,h« Claims; 

This listing of claims will replace all prior versions, and 
application. 



listings, of claims in the 



T.j^aofClajrns: 
J. (Canceled.) 

2. A method for co aling »" ™**™a) ^mbuStion engine, the enpne bsiag a multr 
n .i; r ,w w ith » first gro nn of c ylinders COUr> l«d to an gxhauat arrestment device and a 

sa^nd ^nno ™U«A*r* being deco up le d from the exh aust ttftHytrPatrnent, derjcfi . th? method 
comnrising- 

o p«r»tirtg the first ^oup ofcvlinrW a t * first operating condition.; and 
^v^tiTiP the second -group of cv l^orft »t * secon d operating condition, wherein the first 
O pprnHnr eop^tinn geagffl tes » higher torque than said second operating condition and saj4 
secon d operating <n"^ ti ^ p^Hr* native toroue;Tho method of datm-t 

w-faere iii Ih u u n d ine hoc an injector di n p ono d in on engino exhau st, oaid injector boing 
cap able of supplying rodu e tant to tho o i Aauot aftertro a tmg n t dovi rn , -*hc method further 



dete rm inin g ^Tnr""^ 1 ^ ^ ihn nvhmirt iftci ' trontmont device when the firet 
group of oylindoro to operating aWiaid firct operating con dit>en4-and 

commanding ™j*c±r*r ^jppoRed in an engine exhauj& to supply reductantjo 

tha aThmiat a <W ~»t™»it device when said-* temperatur e in the ^nst aftertregtment 
device exceeds a threshold temperature. when tho first group of cylinders is operating at 
said first operating conditio^, 

3. The method of claim 24 wherein the reductant is urea and the exhaust aftertreatment 
device is a lean NOx catalyst. 

4. (currently amended) A method for controlli ng an internal combustion engine, the 
engine being « multi-cvli n dar e^ine with a first group of cylinders coupled to an , fflrtMWfl 
aftertreatme ot and a second groun of .c yl i nders being ^d sggupled from the exhaus . t 
aftftrtwatmcnt device, the method comprising: 

oneraling t.h p first groun of cylinders at a first operating conditio n; 

ojgjafeiag tbfi SfiCOad group Of cylinders at a eecon j operating condition whefftin tfrfi Sat 
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agand opting g ffl djtj adto BSSiliYfi tom ue; S h e muth od of claim 1 therein th n nn C inn 

UUujuLtoi'Q di^ pooc d in cry jV- i- es "id altera ^nnh l c of oupplying fa s l to tho oshouet 

aftcrtroa fe mcnt d e vice, Ihr method fn^.hnrrnmprioing' 

det Bgmining t e mpcrotarc in the OKbaufl t a ft 0 rt r<, afcmcnt devico whefr-thento* 
group of cylmdcro is operating at o&id first operat i n g condition; and 

commanding injectors disposed in pn^in ft cylinder of said first group of cylinders 
to inject fuel during an expansion stroke of the engine when s^^temperaturejnj^ 
eshausj aftcrtreatment device exceeds a threshold temperatur e and tho first firoup of 
syl jqiaa ia P^grajinjg at sa ^ derating condition wherein said exhaust 

aflartea ianaDii toififi is a teaa no* cat alyst and w id; fu*l infrrtflri d^nn? said, gaumsisn 

a t™fce is supplied to said leanJ^Qxcatajvst. 

5. The method of claim 2*, wherein said first and second operating. conditions are such 
m a t tr h c delivers au h ^ntinllv flftid driver demanded tprque. fuithor oompnQing- 

determining a diivor demonde ri torq no; n wi 

determini ng o oid fi rot an d ooo ond <y " n> * ^ " g -oftt^Ufciona ouch that tho Qft gtae 
feially eoid drivov d< 



6. Tho method of claim 24, further comprising: 



xhft«s^afteftfeatment d o v io o pri or-te 



po Af u Ami u g oaid oporating ctepe: 

performing said operating steps when eaid-«_temperature in the exhaust 
aftcrtreatmeut device is less than a threshold temperature. 

7. (currently amended) A mBthnd for controlling an inftirnal combustion en^ne, the 
an ^™ being * m»1ti-ev1ind p r pn^ne with a firwt group of cylinders coynlod to an exhaust 
after treatmcnt device and a secon d group of cylinders, being deco u p l ed from t fo fl exhaust 
aftertroatment devico. the method comprising 

operating the first group of cylinder s at a first operating condition.*' 

opm-ating the semnd ^roim o f rvlinders at a second operating condition . 7r herein , tbg first 
novati ng condition generates a higher torque tha n said secon d operating , j xmditiqn . aRt Lsajd. 
second operating con dition provides positive torque - 
aftertreatment device is a lean NOx catalyst, 
<rWmtit.v- of rcduotant stored in oaid loan MO* cotaly s fr whoroin _ aruLeaid operating steps are 
performed when «aid-a.stefe^ quantity ofrgd uctaHt; atorcfl . fr aaid lean NQx catalyst is less than 
a predetermined quantity. 



-wherein the exhaust 
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8. (original) The method of claim 7 wherein said stored quantity is based on an amount of 
reductant stored in said catalyst under predetermined conditions. 

9. (original) The method of claim 8 wherein said predetermined conditions include a 
temperature in the lean NOx catalyst exceeding a threshold temperature. 

10. (canceled) 

11. (original) A method for controlling torque in an internal combustion engine, the 
engine being a multi-cylinder engine with a first group of cylinders coupled to a first exhaust 
aftertreatment device and a second group of cylinders coupled to a second exhaust aftertreatment 
device, the engine having first and second injectors disposed in an engine exhaust, the injectors 
being capable of supplying reductant to the first and second aftertreatment devices, respectively, 
the method comp rising- 
operating the first group of cylinders at a first operating condition; 

operating the second group of cylinders at a second operating condition, wherein 
said first operating condition generates a higher torque than said second operating 
condition! and 

commanding the first injector to provide reductant to the first aftertreatment 
device when temperature in the first aftertreatment device exceeds a threshold 
temperature. 

12. (currently amended) The method of claim 11 T further comprising: determining 
tei«i^ra*tt*e-4*^ 6aid °P eratin S ^P* are 
p er for med initiated w hen rln tn r m in n^ terifipprature in the first Q. M second aft ftrtreatmqfl i 
devices is less than said threshold temperature. 

13. (currently amended) The method of claim 12 y further compricing' setee^HBgwhgvein 
said first operating condition s^^fe^Jcausas the first aftertreatment device Jo_achieves said 
threshold temperature. 

14. (original) The method of claim 12 wherein said threshold temperature is 350 degrees 

C. 

15. (currently amended) The method of claim 11, further comprising: 

de termining a drive r donian ded-tesquo^and 
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selecting said second operating condition to provide 6a*4-a_driver demanded | 
torque by the first and second groups of cylinders. 

16. (currently amended) The method of claim 11, further comprising: 

dctcrmininc wh en o dcrirr * «aemrt " f se&teteHrt boon euuoliod to the firot 

discontinuing said commanding to the first injector when a desired ajpount_gj 
teJuctant has been supplied i n the first afteitrestment device said-^e^anatiefr^ 
been wcido. 

17. (currently amended) The method of claim 16, further comprising: 

operating the first group of cylinders at said second operating condition; 
operating the second group of cylinders at said first operating condition; and 
commanding the second injector to provide reductant to the second aftertreatment 

device when temperature in the second aftertreatment device exceeds saida threshold | 

temperature. 



18. (canceled) 

19. (currently amended) The method of claim 2±18. further comprising at least one 
additional exhaust manifold coupled to the second group of cylinders, wherein said exhaust 
manifold conducts exhaust gases from the cylinders to which it is coupled. 

20. (currently amended) The method of claim 2143 wherein the groups of cylinders 
comprise at least one cylinder in each group. 

21. (currently amended) A system, fo r controlling a j n ulti-cvlinder .. in ternal combustl fln 
engine, the engine having a first gro u p of cylinders and a second group of cylinders wherein the . 
first and spcond groups of cylinder* are mutually exclusive, comprising- 

a first exhaust manifold coupled to the first group of cylin ders; 
nn exhaust aftertreatment device couttl ed to the exhaus j , manifold; 
an electronic control unit counted to the engine , said electronic control unit Operating the. 
first groao of cylinders at a first operating condition and operati n g the second group of cylinders 
at a second operating rendition, wherein aaid first and s econd operating conditions provide 
positive and u nequal torques; ^ heoyotOD^ of claim 18| furthor comprising ajfld 

a reductant injector located upstream of said exhaust aftertreatment device, said injector 
being coupled to said electronic control unit wherein said electronic control unit commands said 
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injector to inject reductant when a temperature in said first aftertreatment device exceeds a 
threshold temperature. 

22-27. (canceled) 

2S. (currently amended) A system for c ontrolling a multi-cyli n d er internal combugja pn, 
nn^inft r the engine havin g a firs t nrouP of cylin ders anfl a second gcQup of cvli n dprs whergin the , 
first and second groups o f cylinders ave mutually exclusive, comprising 

a first exhaust manifold coupled to the first group of cylinders! 
an exhaust af tertrofltmont device coupled to th» exhaust manifold- 

an ele ctronic contro l u nit rumpled i p the engine, sa i d electron ic control unit opcrating jhg 
firat group of cylinders at a first operating confl fr™ crating the second group of qvlinders 
At e .qenond ooe^ting condition, wh e rein ftaid first and second operating condition? prpvidg 
P^iHve end unequal torques. T he ovotom of claim 18 ■■ vhov ei^.said engine is a lean burn gasoline 
engine, said exhaust aftertreatment device ie a lean NOx trap, and said first operating conditions 
causes temperature in said lean NOx trap to be lower than an upper operating temperature of | 
said lean NOx trap. 

29. (currently amended) The system of claim 28 wherein eaid oa*aaw» -uppcr operati ng | 
temperature is approximately 425 degrees C. 

30. (currently amended) A method for controlling a diesel engine, the engine being a 
multi-cylinder engine having a first group of cylinders coupled to a first lean NOx catalyst and a 
second group of cylinders coupled to a second lean NOx catalyst wherein said first and second 
groups of cylinders axe mutually exclusive, the method comprising: 

discontinuing fuel delivery to the first group of cylinders; 

operating the second group of cylinders at an operating condition providing a 
driver demanded torque with the fiiel delivery to the first group of cylinders being 
discontinued; and 

supplying reductant to the first lean NOx catalyst the second group of cylinders 
being at an operating condition providing a driver demanded torque and with cho fuel j 

31. (currently amended) The method of claim 30, further comprising: 
discontinuing supplying reductant when it io dotovmino eV4faat-the lean NOx 

catalyst has substantially reached storage capacity i and 

resuming fuel delivery to the first group of cylinders. 
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32. (canceled) 

33. (currently amended) A m«fchod for controll i ng a <M«*r\ easing, th < > engine hftillg a 
aulfeglifldfiE engine to flPg « ga**B ° f cylinders coupled to a j fifl p Nfh fifltglgSfe a second 
f mun c&gdjnd erg nnt CffliPifal to the lean NO v nataK-at. and n Efidaetanl miPCtor disposed in an 
^^^v^ avfft oaafi lfig to the first grou p r* gyUnflg£g ^ providing rednntant to the lean JSQx 
~f„1v«i, <,h« method comprising: 

operating ^ <W and agfig mi 6™B§ flC cylinder* Recording to a firsq fifit gf 
- r ^ n tTfT -on ^n* when n dr i ver demanded torque is greater than ft predetermined 

to rque? and \ 

op ^ny snid first and second gro» p fig rrvlinders according to a second set of 
grating conditions when sai d driver demanded to roue is less than gaid predetermined 
tgrflug gteisifl SSd SfiEBsd **t* of fwcratiaer conditions a™ such, that a to^ ng 

p^vidpd hv said to t r^"P of Anders is different than aJarjme_prc^^ 
„m„n of cylinders T he m at hdd of ol riim-a^wt^m-^-eaid first set of operating 
conditions, further comprises* 

operating the first group of cylinders at a first operating point; 

operating the second group of cylinders at a second operating point, wherein said first 
operating point generates a higher torque than said second operating point and said second 
operating point provides positive torque; and 

commanding said injector to provide reductant to the lean NOx catalyst when a 
temperature within the lean NO* catalyst exceeds a predetermined temperature. 

34. (currently amended) A method for controlli n g a diesel engine, the engine being a 
multi-cvlinder engine *™yfri g * firfit group of counled to a lean NOx cata l vgt, 9 second 

tjrmip of cy linders not coupled to the l e a n NOx C^talY At^ndAi^du <?ta"t injector disposed jxum 
engine exhaust coupled to the first group of cy l inders for providing reductant to the lean rJfl s 
catalyst, the method comprisin g 

npevatinfr said first and second prouus of cylinders accordjnr to a fintt 8£t ftf 

apejaiing cgjgd&iga fl when a driver demanded tor que is greater , than fl predetermined 

tflgfluej and 

Qperafen g first and second group of cylinders accordin g to a second set of 
operatin g conditions whey a *" ri driver demanded torque i s less than said predetermined 
t1 i T rtnfi whflr»in aflid fi rst and second set* of operating conditions are such thflli fl tacoafi 
provided bv said fir«t group of cylinders h different than a tornue pjayidfld bv said .sjggond 
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ffTOu0 of cvlipders. Thc mothod of claim 3P ^_wtoe*»an^-Baid second set of operating | 
conditions further comprises: 

discontinuing fuel delivery to the first group of cylinders; 

operating the second group of cylinders at an operating point which causes the 
engine to provide said operator demanded torque with fuel delivery to the first group of 
cylinders being discontinued; and 

commanding said injector to provide reductant to the lean NOx catalyst while 
operating the second group of cylinders at an operating point which causes the engine to 
provide said operator demanded torque with fuel delivery to the first group of cylinders 
being discontinued. 

35. The method of claim 333 wherein said predetermined torque is besed on at least one | 
of ambient temperature, engine coolant temperature, engine speed, age of the lean NOx catalyst, 
output from an exhaust gas composition sensor disposed in the engine exhaust, a throttle valve 
position, an EGR valve position, and timing of valves disposed in engine cylinders. 

36. (canceled) 

37. (currently amended) The method of claim wherein said second portion of engine | 
cylinders is decoupled from the aftertreatment device. 

38. (currently amended) The method of claim 4fiS$ wherein said temperature e s t imation 
is based on an output from a temperature sensor located proximate to said aftertreatment device. 

39. (currently amended) The method of claim 36-4JLwherein said temperature ootimation 
is based on a model of aftertreatment. 

40. (currently amended) A method_for controlling tempera ture of an internal combustion 
engine exhauet eas aftertreatment device, such m e thod comprising: operating a first portion of a 
plurality nf.ftnftjj pe.fylinHflrfl at a first torque pytput and operating a second-Uortion of said 
plurality of engine cylin de rs at a second toroue output when temperature in the , a ftertreatment 
device is not within a desired temperature ranee wherein the overall torque output of the engine 
jja substan tially an operator demanded toroue and said fii-st portion of cylinders is coupled to the 
aftertreatment device T he mothod of olaim ■ JC— wherein said operator demanded torque is 
do t o i rm i n c d based on a position of an accelerator pedal. 
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41. (currently amended) The method of claim 4034 wherein said exhaust aftertreatment 
device is a particulate filter, the desired temperature range ie-fiojaadfies_a temperature greater 
than an ignition temperature of particulate matter collected in eaid particulate filter, and said 
first torque output ie greater than a second torque output. 

42. (currently amended) The method of claim wherein eaid exhaust aftertreatment | 
device is a lean NOx catalyst, the desired temperature range is greater than an activation 
temperature of said lean NOx catalyst, and said first torque output is greater than a second 
torque output. 

43. (currently amended) The method of claim 36-40_wherein said exhaust aftertreatment | 
device is a lean NOx trap, the desired temperature range for purging NOx from said lean NOx 
trap is between 250 and 425 degrees C, the first torque output is greater than the second torque 
output when the temperature is less than 250 degrees C and the first torque output is less than 
the second torque output when the temperature is greater than 425 degrees C. 

44. (currently amended) The method of claim iQ36 wherein said exhaust aftertreatment | 
device is a lean NOx trap, the desired temperature range for causing SOx to desorb from said 
lean NOx catalyst is a temperature greater than 650 degrees C, the first torque output is greater 
than the second torque output. 
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